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Abstract 
Education in eHealth is becoming of transcendental importance in the European social context. The 
progressive aging of the population has generated an increase in the prevalence of people with 
disabilities who demand more effective, adapted and flexible services. Advances in computer science 
and technology are enabling a qualitative leap in the care of these people, offering solutions to health 
demands. However, the incorporation of technology in the field of health requires the acquisition of new 
skills. 
The eHealth Eurocampus is an EU-funded Erasmus+ Strategic Partnership, whose primary aim is to 
support the development of innovative teaching materials and activities that will improve the relevance 
and quality of higher education in the field of eHealth. A total of 10 European institutions participate in 
the project, including universities, hospitals and technology companies.  
We present the results corresponding to the third edition of the summer school that took place in 
Barcelona during the month of July 2019. On this occasion, the main topic was the use of robotics and 
medical imaging for the treatment of physical and cognitive disability. A teaching methodology based on 
the presentation of challenges was used and for which the different groups had to work and give a 
technological solution. The challenges were proposed by real patients and healthcare professionals 
who, from their experience, presented a problem of their daily life: they went from issues related to the 
mobility of people with physical disabilities to the usability of medical devices in hospital settings. The 
students were organized in multi-disciplinary and multicultural teams, and they had to develop their 
prototypes to respond to the proposed challenge. The resulting projects were presented publicly to the 
patients and professionals themselves for further discussion. 
The results presented refer to the perceptions of participating students about the effectiveness of this 
methodology in the training of skills and competences for multidisciplinary work. In general, the 
adequacy of the methodology for the described objective is verified. Students highlight the importance 
of soft skills training in this type of context. Communication has appeared as the most important 
competence. Some students have mentioned that one of the great challenges encountered was to 
understand each other among the different backgrounds. However, they consider that the effort involved 
in having to reason their positions with understandable terms for all team members has improved their 
communication and conflict resolution skills. Another of the strengths that stand out in the results is the 
fact that the project was raised from real cases. However, the students identify as an aspect of 
improvement a greater interaction with the people who propose the challenges to validate the proposed 
solution during the development process of the project, and not only at the end.  
In conclusion, the results demonstrate the effectiveness of experiences of this type in the training of 
skills necessary for work in the context of digital health. It is important to incorporate initiatives of this 
type in the current university degrees for greater adaptation of training to the needs and demands of the 
social and professional context. 
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1 INTRODUCTION  
In the last decades, the European context is experiencing an unprecedented demographic challenge to 
date; while life expectancy is increasing year after year along with an increase in quality of life, fertility 
rates are suffering from a drop that places them below the level of replacement. This translates into a 
slowdown in population growth and an acceleration of global aging. European strategies to address this 
situation point to the promotion of active and healthy aging as one of priority policies. This challenge 
provides a unique opportunity to re-think creative and innovative strategies that promote the health and 
independence of these groups. Advances in technology and digital health must allow not only improving 
the quality of health services but also facilitating access to these services to a greater number of people 
[1], [2], [3]. 
The eHealth discipline is relatively new in university education and, therefore, it is still looking for the 
best strategies and methodologies to prepare the professionals that will be devoted to it in the future. 
To do this, it is necessary to test them and validate their effectiveness. 
Focusing on eHealth work and learning we identify different aspects of professional development to take 
into account. On the one hand, at a time when the movement of professionals between different 
countries has increased [4], it is increasingly necessary to acquire skills and competencies to work in 
multicultural work environments. 
On the other hand, one of the keys to work in eHealth is interdisciplinary work [5], [6], [7] since these 
tasks will necessarily require the confluence and cooperative work of different disciplines and 
professions. This training raises many challenges for the strategies that have traditionally been used, 
who have rarely resorted to other disciplines to complement their own training. The motivation for the 
training of interdisciplinary skills responds to the interest of generating a new knowledge that is the 
product of the interaction of both disciplines, and not merely the addition of different concepts and 
abilities and, at the same time, they are mutually nourished. 
Finally, in traditional training, academic work often uses reality-like situations, but rarely the users and / 
or community participate in a way that can collaborate with students to create a realistic solution. In the 
specific case of the field of eHealth, references have been found on how to train to a be an eHealth 
literate [8] but no initiatives have been found in which both patients and students of health and 
technology background has collaborated for the reflection and creation of technological solutions to 
respond to the real problems of the participating population and that can have a continuity beyond the 
academic period. 
To respond to emerging European social and health needs, the eHealth Eurocampus Summer School 
project was created to help train eHealth professionals of the future, empowering them with knowledge 
and skills that support a society which will increasingly need high-quality, reliable and credible 
technologies that are acceptable to both patients and clinical professionals [9] .    
The project lasted 3 years and a total of 10 European institutions, including universities, hospitals and 
technology companies, participated. During the 3 years of the project, a series of teaching materials 
have been created and tested in the different summer schools that have been organized with students 
from different nationalities and disciplines, including: ICT, Engineering, Nursing, Medicine, Business and 
Occupational Therapy. 
Aside from the materials created, summer schools have served to test different teaching methodologies 
and thus to see the perception of students and the effectiveness of them [10]. Therefore, in the first 
Summer school, where the subject of entrepreneurship was used, we tested methodologies based on 
co-creation for the design and presentation of innovative solutions; In the second health school, the 
theme was the aging and the use of mobile applications. In this the contents were worked through the 
use of the simulation methodology with professional actors that allowed to train the design centered on 
the person, the creation of a prototype and its validation with the user; Finally, in the third Summer 
School (whose results are presented in this article), it turned on the topics of robotics and medical 
imaging applied to the field of physical disability and we opted for the use of the methodology of work 
for challenges. 
The pedagogical approach known as challenge-based learning (CBL) [11] is a pedagogical approach 
that actively involves the student in a real, relevant and engaging problem situation with the environment, 
which implies defining a challenge and the implementation of a solution [12]. In addition, they are 
characterized by being open-ended nature. Therefore, the CBL is an approach that implies the student 
in a real problem linked to his context and where the challenge is understood as the activity, task or 
situation that causes a stimulus that motivates him to seek an answer. This approach allows the use of 
technology to solve the real problems of its environment. Thus, we selected 9 real challenges that were 
selected and presented to students in a format that we have called video-challenge. 
The aim of this article is to present the results of the application of the video-challenges methodology 
corresponding to the third edition of the summer school that took place in Barcelona during the month 
of July 2019. 
 
2 METHODOLOGY 
After the experience of using and evaluating different teaching methodologies in eHealth training, the 
third Summer School of the project opted for the use of learning based on challenges in video format 
where challenges were launched to students by patients and health professionals. The purpose was to 
respond to some of the needs with which we had met in other editions. Thus, for example, with the use 
of video challenges, the problems were presented by the same people who needed a solution and, 
moreover, that they did using their language, without the teacher having to intervene or act of 
intermediary. This meant that there was, necessarily, a relationship and communication between them 
in order to respond in a collaborative way to the situations posed. Likewise, it promoted a student's 
autonomous working time as well as work tutored by the teacher. Finally, it was sought that students 
verify the relevance and usefulness of their work, in order to achieve greater motivation and commitment 
in the workplace and avoid that they ended up locked in a drawer once finalized, like happens very often 
with academic works. 
 
2.1 Selection of the challenges and design of video-challenges: 
Once the methodology was selected and clearly justified, the 6 teaching coordinators of the 3rd edition 
of the summer school (2 technologists and 4 healthcare professionals) made the calculation of the 
necessary sample, which was intentional, defined the inclusion and exclusion criteria to volunteer and 
devised a search and contact strategy with patients and health professionals related to physical or 
cognitive disability. 
The calculation of the necessary number of volunteers to carry out the methodology was carried out 
taking into account the maximum number of students admitted to the course (63) and the maximum 
number of students recommended by group for this type of methodologies (between 6 and 8). In order 
to be able to volunteer and participate challenging students, it was necessary to have a physical or 
cognitive disability diagnosed or to be a health professional that work daily in contact with disabled 
people or with functional diversity. Regarding the volunteer search strategy, the snowball was used, and 
the contact was made through different means, being the most used the telephone call and the email. 
A draft information document was drafted to describe the project and an informed consent document 
was created to be signed by all volunteers or participants. The basic video-challenge criteria were also 
specified so that they all followed the same format. It is noteworthy that in the selection of the volunteers, 
we tried to find the maximum pathological or professional variability so that the sample was the 
maximum representative of the disability landscape.  
Once the sample was selected, it took a period of one month to present the video-challenge proposal. 
It obtained the participation of 8 volunteers who presented a total of 9 challenges (one of the volunteers 
presented two challenges in the same video). Once collected, the coordinating team edited the videos 
and subtitled those recorded in another different language than English. 
 
2.2 Implementation of the activity: 
The video-challenges activity was presented on the first day of the eHealth Eurocampus Summer 
school. Throughout one afternoon the groups of students were established, which were tried to be 
heterogeneous in terms of country of origin and training (it was tried that there was a student of each 
institution and an equitable distribution of disciplines). All video-challenges were presented in the 
classroom and each group, after a discussion about the pros and cons, could choose the one they 
wanted to work on. In the event that two teams decided to carry out the same challenge, a dynamic was 
started to break up, in such a way that each group could choose their first option challenge, excepting 
two groups that made their second option. In addition, each group was assigned a random, health or 
technological tutor, who would be responsible for guiding and supporting the team throughout all process 
of looking for a solution for the challenge. Each group worked on its challenge daily during the ten days 
of the Summer School. They did it autonomously or accompanied by their tutor, in the faculty spaces 
reserved for such purpose or in the place that they deem convenient. The summer school coordinators 
were responsible for managing the spaces, providing the necessary materials to make the prototype 
and contacting students with university services for prototyping, such as the 3D printing or the robotics 
department. 
 
2.3 Data collection 
To know the perception of the students about the methodology used, an ad hoc questionnaire was 
designed. In the first place, the questionnaire collected sociodemographic data to know the 
characteristics of the student such as gender, age, living country, college degree and course. After that, 
the questionnaire contained 19 questions distributed in 3 general blocks: teaching methodology, tutoring 
and beliefs and conceptions. Within the teaching methodology block, two subcategories were 
established, one of general concepts and the second one referring to the utility of the methodology in 
the acquisition of new competencies. Each item was drafted as an affirmation that students should score 
from 1 to 6 according to their degree of agreement, where 1 meant in total disagreement and 6 very 
much in agreement. The answers obtained were fully transcribed and analyzed. 
The purpose of the questionnaire was explained, and the informed consent document was presented 
prior to the administration of the questionnaire. The document contained the objective, the ethical 
considerations regarding the confidentiality of the data and the right of the student to withdraw from the 
study at any time without giving any explanation and without this having any impact on him. At the end, 




A total of 48 students responded to the questionnaire provided. Of these, 54% were girls (n = 26) and 
46% were boys (n = 22). The average age was 24.27 years with a range between 19 - 54 years. The 
representation of disciplines was distributed in such a way that 27% of the participating students 
corresponded to a background of health and 73% to the sciences of technology. 
The issues that were raised in the video-challenges were diverse and tried to contemplate a wide variety 
of situations in order to maximize the learning of students. A total of 9 challenges were presented, 3 of 
which were formulated by patients and 6 by health professionals. Regarding the themes of the 
challenges, the following were worked out: two of them referred to problems related to mobility within 
and outside the home of people with reduced mobility, two more to the need for entertainment devices 
for infants admitted to hospitals for long periods of time and with the aim of reducing their stress, another 
to devices that facilitate the communication of people with cognitive impairment to others, two other 
issues were related to usability problems of current medical devices, another proposed the need to 
generate non-invasive medical imaging systems to increase patient's safety in invasive procedures and, 
finally, the last one related to needs linked to the rehabilitation of people with physical disabilities in 
refugees camps. 






Table 1. Evaluation survey results 
Topic Item μ σ 
Teaching 
methodology 
General The information that I was given at the 
beginning, was enough to start the 
challenge teamwork 
4,15 1,07 
The methodology used has responded to 
my learning needs 
4,38 1,27 
The video-challenge has allowed the group 
to raise new learning questions 
4,65 1,14 
Video-challenge has generated discussion 






Organization 4 1,19 
Leadership / management skills 4 1,29 
Decision making skills 4,4 1,07 
Multidisciplinary teamwork 4,73 1,27 
Creativity and entrepreneurial skills 4,31 1,13 
Communication skills  4,71 1,09 
Conflict management and problem-solving 
skills 
4,4 1,16 
Confidence 4,5 1,25 
Tutoring My tutor... Has been accessible and dialoguing 4,4 1,43 
Has facilitated and promoted the 
discussion of the group acting 
4,08 1,41 
Has facilitated the resolution of doubts 
related to the theme of the challenge 
3,9 1,55 
Has been a facilitator of the learning 
process 
3,77 1,55 
Beliefs and new conceptions I believe that multidisciplinary teams are 
essential in the field of eHealth 
5,58 0,71 
I consider that experiences like the summer 
school favour the training of necessary 
skills for my professional future in eHealth 
5,4 0,84 
I’ve greatly contributed to the teamwork 5 1,09 
 
 
Regarding the results presented in Table 1, all the items related to the teaching methodology obtained 
a score equal to or greater than 4, which reinforces the adequacy of the use of this pedagogical strategy. 
Of these, the most well-considered item was the ability of video-challenges to generate a discussion 
within the group (μ = 5), in line with the thesis that the challenge-based methodology promotes a deep 
reflection on the proposed scenarios. In relation to the acquisition of new competences, the students 
considered that the methodology had been useful for this purpose, emphasizing the skills of teamwork 
in multidisciplinary environments (μ = 4.73) and communication (μ = 4.71). 
Regarding the function of the tutors, in two items the average score was below the value of 4, which 
could be related to the fact that some tutors could not be present throughout the summer school for 
commitments with their institution of origin. Finally, the scores obtained in the block of beliefs show the 
importance that students give to experiences like this (μ = 5.4) and the need to train all those 
competences related to multidisciplinary work teams (μ = 5.58). 
  
4 CONCLUSIONS 
There are numerous evidences of the importance of higher education in eHealth for the training of 
professionals who will have to respond to the future social and health challenges of the population. To 
do this, it is essential to break with the traditional separation between disciplines and to bet on multi-
disciplinary teams from their own university education. 
The experience presented in this article, corresponding to the 3rd summer school of the Eurocampus 
project, demonstrates the validity of this learning model in the training task of future professionals in 
eHealth. Among others, it demonstrates the adequacy of the methodology based on real challenges as 
an effective strategy in learning, demonstrating its ability to generate discussion environments within 
teams, which encourage creativity and the acquisition of new competencies. Likewise, it has been 
shown that new generations of students give special importance to their training in multi-disciplinary 
teams, which they consider essential in the development of their future work. 
Finally, the results obtained are challenging for the future: how can teachers make the adaptation and 
transfer of an expert role to a facilitator role, in such a way that their function is increasingly flexible and 
adaptable to the needs and concerns of the students. 
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